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Editor's notes 


DATA CHIP 


The Newsletter of the Compucolor Users’ Group 
Of Rochester, New York Our 3rd Year 


10 INPUT "SCALE? ";F 
20 XX = 64: YY = 64 
30 FOR X = O TO 2000 
40 A = F * Xt XX = XX + SIN(X) * As YY = YY + COS(X) * A 
50 PLOT 6,(X AND 3) + 1,2,XX,YY,255 

60 NEXT 

15 PLOT 12,3,64,0 


The Second Compucolor Seminar was held on May 16th in Roch- 
ester, and provided an informative afternoon for some 30-40 
Compucolor owners. The first session dealt with basic graphic 
concepts,a subject with which the lecturer, Tom Bowllan, is 
well-aquainted. His notes are included in this issue, and 
should make a valuable reference for those who were there, 
and interesting reading for those who were not. The second 
session, by Dale Dewey, dealt with tuning up the CCII color 
and disk. It was great to see twenty CCII's sitting around 
the tables in pieces. We learned how to field strip the CCII, 
purify and converge it, clean its disk, and picked up many 
little tips from the leaders and others that were well worth 
the price of admission. If you're interested in Dale's notes, 
write to Datachip and we'll examine the options of sending 
them or publishing them. 


One tip from the seminar - - Take an old disk cover (the paper 
package), slit the top of it so that it's closed on two sides 
only, and afix it to the side of the CCII next to the drive 

to hold a disk as you swap from one to another during dup's 

or other operations where you must switch from one disk to 
another. 


In this issue we introduce a new author, Rick Taubold, a CCII 

newcomer who is very interested in programming and is assisting 
the club in the production of Datachip with low cost duplicating. 
Thanks, Rick. 


This issue also contains the fifth in the CompuPEFKing series 
by Jim Minor, and a beautiful chart from Wally Rust. Read on! 


Editor Librarian Subscriptions 

Ben Barlow Dave Suits Gene Bailey 

161 Brookside Dr. General Studies 28 Dogwood Glen 
Rochester, NY 14618 RI. T. Rochester. NY 14625 


Rachester, NY 14623 
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CHARACTER MODE 


63,0 


o> al 
ue} o * mm 
of ws Tol ta) 
$4 wd 4 fa 
wy) Ks L +: 
as 6) o () 
Ol hi ha 
(e) rt oO Q 
4 ft 
S > co 10) 4) 
aot O od 3) 19) 
ae 435 3 
is ce oO rey) 
a ‘ fy St e 
ect at wd 4> 
od Te - 
r 4 s 2) 


cet [@) fas) 
00) — 0) co 
zy rd ee | 4 
- ae) oe ns wo 
0 Ss q aN s G 
” ce) aS) Q Ga 
rd ot od 4 () od 
a 4) a . ro) og 
3 uw ud 
ie rd M4 Ea 4 
(e\} ©) Me “ - c 
Q 10) ; a 
bat o oO @ 
2 c hu pt 4 
Q uo 0 
= co) fa 1) st o 
fr 0) A ad fF: 
E o£ ce a 
Y j SS oO 
uf “a OO rl ® 
a. 0D) < dt onl gt 
So ee S oO Oo 
Fa = Zz sy mn 
t Sed 
et 
-- 9 
- - 
t ~ 
ad “ 
Soa mt 
rf 
ov 
- oOo 
- - 
°o oO 


ION 


HORIZONTAL COORDINATE CONVE 


4 
A 
+ 


J 


2 


' 
{ 
i 
i 
i 
( 
i 
i 
i 


TOP 


“Ye 


UP-MD LO-MD BTN | 


Pek 
t 
\ 
“4 
t 
p i 
io 
i 48 
Pee a 
t 1 
, 
t ' 
aL 
: 
‘ 
} 
$ 
: ! 
t 


apy i 
\ 1 1 
: ' 1 
, 4 -Y t 
1 ! i 
. ' 5 
° ‘ ; ! 
‘ ‘ 1 t 
i t Vr ry f 
{ t a wo 
} a t 
t 1! ' t 
i : ! { 
t ‘ H t 
’ ! ! ' 
us Nid 4 ' 
fo oe i 
: tet! { 
‘ ! ; ‘ 
; i ¢ 1 
t $ t ! 
H $ H ' 
! AMES ts 
: re | e4 
1 ’ 3 
; 1 
t i 
t ) ' 
i i 
eae eeeeres 3 L 


VERTICAL COORDINATE 
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EQUENTLY USED PLOT MODES 


PLOT 2 -- GENERAL PLOT MODE INTRODUCTION 


fou 


ers 


eiatel 
x Ap & 


=} ‘ 
“iy SL ye 


% 


B 


PLOT AY¥2 -- CONNECT THE POTS 
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PLOT 255 -- STOP THE PLOTTING 
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PLOT 250 -- HORLZONTAL LINES 
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CHARACTERS AVAILABLE ON THE COMPUCOLOR COMPUTER USING GRAPHICS CHARACTER MODE 


In each character shown below, black areas represent the foreground color and 
white areas represent the background color. 


To obtain a string of characters Nl, N2,... om the screen, use: 


PLOT 2,254,N1,N2,.2-5255 
(Wallace R. Rust, May 1981) 
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Map far “Flight Simulation” CHIP Library Program #136, Disk: Aw 
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RANDOM THOUGHTS 


by 
Rick Taubold 


This article begins what I hope will be a regular offer- 
ing in the Data Chip. In the months to come I plan to cover 
a wide variety of topics with a special emphasis on algorithms 
and programming techniques that can be applied to a variety of 
languages besides BASIC. 

First of all let me introduce myself properly. I have 
been a member of the User's Group for just a few months and have 
had a CompuColor for about two months (as of this writing). By 
training I am a Ph.D. biochemist employed at the University of 
Rochester Medical Center, Dept. of Pediatrics. My interest in 
computers goes back a way. As a result I feel qualified to speak 
on the subject of programming. Much of what I share will be 
scientifically and mathematically oriented, but not always. I 
would appreciate your comments, criticisms and even suggested 
topics. You may write to me at: 197 Hollybrook Road, Rochester, 
New York 14623. So on with the first topic. 


"OF DICE AND MEN" 


Have you ever wondered how your BASIC language generates 
its random numbers? Does it work as well as it should and what 
guarantees that the numbers are random? No, you say? Well, let's 
take an excursion down the path of random numbers. 

Having only had my CompuColor a short while I have not 
had sufficient time to explore the BASIC ROM to discover what 
method it uses for random numbers. Most of the random number 
generators extant in computers today use some variation of the 
method I will describe below. 

It may come as a surprise to most that a random number 
generator is anything but random. In fact, if it were, it 
probably would not work very well. The truth is that it behaves 
in a very predictable manner that merely appears to be random. 
Makes no sense? Wrong! 

A good random number generator needs to perform 3 func- 


ELOs s (1) It must yield a set of uniformly distri- 


buted numbers over the specified range 


(2) It must be able to yield all possible 
values (integers) in that range. 


(3) It should be possible to generate the same 
sequence given the same initial parameters. 
This is to allow a program to be tested the 
same way each time it is run. 


So, it would appear that a predictable generator is ex- 
actly what we want yet one which yields no apparent pattern of 
numbers. Such a generator exists in the Linear Congruential 
Method, first introduced in 1949. While this is not the only 
method, it is the most popular today, has been widely studied, 
and is very simple to use. Texas Instruments uses it in their 
programmable calculators. 


(d 


pao 


Simply stated, the Linear Congruential Methods obey the 
equation: 


Xue = (ax, +c) modm for n30O where 


x, is the starting value, Xnel is the new value, 
a and c are chosen constants and m is the modulus 


The best way to look at "mod m' is as the remainder left 
after division by m. For example: 7 mod 5 = 2, 15 mod 21, = 15, 
3394 mod 1121 = 31. In the latter case we find the answer by 
dividing 3394 by 1121, dropping the digits to the left of the 
decimal and multiplying the fractional part by 1121. In BASIC the 


equation Reeeniess 1 pasha /Laps TeEnt (seu4/iien) etiet 


In the random number equation the values of a, c, and m can 
not be arbitrarily chosen and always produce a good generator. 
For example: try m=10, X_=a=c=7. You should get the repeating 
sequence Vig Bip 9150's, 7456 49, O00 os This certainly isn't very random, 
is it? Why? The period, that is, the length of the repeating 
sequence, is too short. It may or may not be obvious also that 
the maximum period we can get will equal the modulus. But, as 
above, the modulus is 10 yet the period is only 4. I will not go 
into any detailed discussion of why this is so. The reader is 
referred to Donald Knuth's book The Art of Computer Programming, 
Volume 2, "Seminumerical Algorithms", pages 9-25 and following. 

I have the revised 1981 edition. It should be available in most 
college and technical libraries. 

But now you must be asking what good all this is to you, 
the programmer? First, let me give you the rules for choosing 
the values of a, c, and m. (Knuth pp. 16, 170-171) 


(a) The "seed" number X_ is arbitrary nut must 
n 
be less than m. 


(6b) m should be as large as possible but the 
computation of (aX+c)mod m MUST BE DONE 
EXACTLY with no round-off error. 


(c) a should be between 0.01m and 0.99m 


(da) c¢ is arbitrary except that it must have no 
factor in common with m. Thus c=land c=a 
are acceptable. 


(e) The sequence will have the full period m 
if and only if* = 
i. cis relatively prime to m,(i.e. ¢ 
and m have no common factors) 
ii. (a-1) is a multiple of P for every 
prime number P dividing m ‘ 
iii.(a-1) is a multiple of 4, if mis a 
multiple of 4. 
(f) Some other rules apply to machine-language 
program generators. See Knuth's book. 


ix 


Two examples: I have used a=c=1757, m=8192 and have veri- 
fied that the period is indeed m. The generator works well if one 
does not need a longer period. I didn't for my application. 
Texas Instruments uses a=24298, c=99991, m=199017. 

Now you may ask why even bother with your own generator 
when the CompuColor already has one built into it and a machine- 
language one at that? Well, the answer is: better control over 
the starting value. I use PEEK (33209) as my starting value. 
Since this puts the current value of the seconds of the real time 
clock in the equation, I can have 60 different sets of sequences 
(actually the same sequence begun at different points) and not 
have to worry about getting the same set of random numbers if I 
choose not to have them. Now I admit that Joe Charles' suggestion 
in "Basic Training For CompuColor Computers"! is a nice one, but 
it does not perform the same function. All it does is push the 
sequence up to 60 numbers down the line. My suggestion could 
place the sequence just about anywhere if the generator is really 
random enough. A second advantage to my method is that you don't 
have to use CPU RESET to restore the generator. Just set X_=1 in 
your program at the start of the generator. Remove it later or 
change the branch statement as necessary. 

With all this under our belts you can now experiment. 
Devise you own generator, Keeping the modulus small (say under 1000), 
and do some tests. Figure out the period. List the integers, values 
of & - Perhaps write a program to look at the distribution of 
numbers. 

But my discussion would not be complete without one or two 
further comments. This method will normally yield INTEGERS. 

It is more often necessary to have values between 9 and 1 and 
adjust to a given range. I do this by considering the entire 
equation as it stands and not converting to mod m immediately. 

In other words, find the value (a*X+c)/m. This will be a number 
less than 1 if we drop off the digits left of the decimal. Note 
that the rightmost digits are less random, but this should not 

be any problem. But for now I will list my own program. Try it. 
Analyze it. Understand it. Then you will be ready for your own. 
Use it to generate variaus random values in any range you want. 
This is certainly necessary when designing games such as Dungeons 
and Dragons which use polyhedral dice (hence my article title). 
Random numbers are also needed for shuffling cards via computer 
(my next planned topic). So use these ideas in good health; 

and happy programming. Until next time. 


100 RO=PEEK (33269) 140 RO=INT(C*8192) 

110 A=1 +: B=109 150 R=INT((B-A+1)*RC+A) 
120 C=(1757*RO+1757)/8192 160 Print R 

130 C=C-INT(C) 170 END 


A and B are the limits of the random number, 
here 1 to 100. RC is the decimal portion between O and 1. 
R is the output random number. Note that statement 150 
produces an R that includes the limits 1 and 100. 
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ERenaom File Buffers 
Thy the last insteliment we commenced looking at the arreyu sreace and 
sew how numericsl end strings erraeys were confisured in thet RAM 
seece. This time we'll see how = snother festure made avsiletle 
with the COMPUCOLOR BASIC makes use of that space. Thet festure 
is the random file carsbility end it uses the RAM errey srace by 
eslacing its file buffers there, 
While PEEKing into this situstion I obtsined s better feel for 
how random files sre imelemented end how they should be used and 
Il hore to fsss some of that understending on in this article by 
wes of seecific exsmries with random files as well es the rerticulaers 
3 ne RAM buffers. 
first ee in settings ur = random file is its crestion by 


4 
wv 

ILE "N" ("Rendom File Crestion") statement. When we 
42 command 


FILE "MN" s"EXAMPL" 1625095 


we should intereret this es "Creste = New file snd cell it “EXAMPL’ =: 
Ziving it = defsult tyse of .RND (other tyres could be used Just 

28 well)$ the file will consist of 16 records: eéech contsining 

5O bytes and we want to fetch them from the disk in ‘Fhysicel 
blocks’ of 3 recerds esech (the ‘blocking fector’ )."  Uron execution 
of this command an enters will be made in the directory. af the 

disk in the cefsult Grive. Assuming there is no other entry besides 
the I-block directors itself» the disk directory diseley will look 
like thist 


ATR NAME TYPE VR SELK SIZE LEC LAIR SADR 


O3 EXAMPL.RNDGOL 9003 0008 980 0019 0032 
Lo SFREE SFACE> 9008 $185 


Mate that ur to now there hes been no chansde in the srray RAM. 


In order to prorerly understend this entry we should take = closer 
look at the conseauences of whet we heve esked fors Keerins in mind 
the distinction between = Fhysicsl block (consisting of Ss SO-bute 
records $6 rer cur instructions) end 3 disk block (slso referred 
S oe disk "sector"s they ere 128 bytes lons with 400 of Lhem on 
#3 Fer COMPUCOLOR’s FCS). On our disk (which hes disk blocks 
voled to the directors) we have srecified that sur random 
are toe be leid cut es shown in Fisure 1. Note thet records 
and lt sean ¢i.e. cross) disk blocks but thet no recard is 
ado to Fen ens Fhysicel blocks. 


ue 


iF 


oA 
FLUTG 


DAT 


u 
it 


cd 
oa 
a 
oad 
m4 


ALLOCATIO 
Here the word "REC 


DISK 


g----Disk 


* 
' 


ans a on 
fo te ra = 
wo ia) i] 
ord at od oral 
wm wn ia 
nn mn 
Posy = 
7 rai 


it 


¢ 


Rey ing the file directors: we see thet the starting block {SELK) 

en ZE informstion is eek: BS we’d expect! the random file EXAMPL 
star at disk block #23 snd runs for 8 consecutive blocks. Note 

thet most of disk block #9 snd sll of disk block #4 sre wasted as 

8 canseauence of GQUR selectiion via the FILE "N" stetement. The 

Last Bute Count (LEC) is 128.¢80H) which Just seus thet the lest 

disk block (#A) is comrpletels reserved {even thoush it won’t be used), 


The “Load Address” (LAIR) is 146.¢9010H) which for 3s random file is 
he errreted es the number of records and finells the "Stert Address" 
SAUR} is 50,(9032H) which for s random file is interrreted es the 


umber of bytes in s record. The last bit of information thet we need: 


One blocking fector (=5 in our exsemreles) is in the disk Girectars 
but is not disrlsaved when you call "FCSEDIR". It is stored in the 
directory byte #43 which is lsbeled "RESERVED" by Tennis Martin 
on Fsses 9-10 of the Mey 1780 (v.35) issue of COLORCUE. 


Ur to now Sll we heve done is reserve srece on the disk and recorded 
in the directors how that srece is to be slloceted {("rarsed" >. Ta 
Ke use of this file the next ster is to PREPARE buffers in RAM 
which can be used as virtuel disk srsce {or we can think of it as 

di 3 : becomes virtual RAM). This rerersaretion is ell done 
" (Random File Gren) command. Continuing with our 


FILE "R"+27s"EXAMPL" 72 


juld be interrreted es "Reserve buffers for se file to 
shall give the RAM code number ’27" but which is called 
"L’ on the disks reserve srece for 2 Fhysical blocks”. The 
FILE "RK" statement could heave edditionsl ersuments which override 
tig record-defining fsrameters given in the FILE "N" stetement but 
we won’t be emrFloying thet orticon here, 
The FILE "BR" statement does sffect erres RAM end we now launch into 
3 description of whet it does here. Startins with the rosition 
Fointed to by the End of Array eointer (EGA or EA = ZESKFEEKL 32987 3 
YPIEERC 32936) 3% the BASIC interereter fills 34,0224) bytes of RAM 
with bookkeering information necessary to implement the rancom file 
eugtem for that rarticulsr file. This bockKeering sréece {whicn I 
shell csll "the file hesder") is followed be the virtusl imaese srace 
£ the file’s ehusicel blocks. Each ehyusicel block srece in RAM 
r "huffer" } is ereceeded bu 4 bytes of bookKeering srace for thet 
eaerticulser rehysicsel block (I term these 4 betes "the buffer header" } 
In sur examrle the FILE "R" stetement ssked thet seace be reserved 
for two such whusicel blocks ‘i.e. two buffers) end the FILE "N” 
glLelenent hed frevicuslys defined = fehesicsl block (=1 bu ae Be os 
BO-butle records. In reservins this srecer the End of Arrays rointer 
five, the contents of F298S.{800AH) end 32987.4 ZO0BH } > is MOVE UF 
LAS SFFrorriete distance Cincresse = 34,.42%{ 4.4+2K128. 7. 


Th summers: the RAM srece for cur exemrle is rertitioned es follows? 


File bytes 0-233. nformation Frertgsining to 
file. File Headers ere 
Les long, 
File betes S4.-237.5 BUFFER "A" HEATIER. Information rerteinings 
to the contents of the first buffer. 


Z8.-2293. BUFFER "A". Room for 1 ehyusical block (ys 
SO-byute records) of informstion. 


UFFER "B" HEATER. Information rertsinings 
to the contents of the second buffer. 


belies 299,-2553. BUFFER "B". Room for i ehysicel block (5:7 
SO-bute records) of information. 


Bute S54, The byte which is now Fointed st bs EOA, 
Tf more (different) random buffers or new 
EPrsys sre crested then thes would start 
here {snd EQOA moved sccaordingslys), 


Ue to now no informstion has been moved inta BUFFER "A" or BUFFER "8" 
om their 4-bete headers. ERefore issuins# commends to use these buffers: 
we first cell attention to TABLE l.tnext erase) which describes sige 
oon whgube of butes 9-235, in Srester detsil. I should remind the reader 
ethods for determining the use of these bytes are nether 
« -< ma@ke chendes in mye commands end then FEEK to see 
ek they fi rarticuler RAM locations. Answers sobtsined 
corre@le re glwase susrect but for the most rari fT 
thee’ re ive of RAM usese even if not slweys 100% sccuret 
ihing c even’t tested. 


We start loading informstion into the fle bye usins the PUT command? 


PUT 27 o773e"MAY 19AL"f39 


should be resd es "Put the exmpressionts) followings the semicolon 
the file with filecode ‘27’ (which the FILE "R" statement eausted 
“EXAMPL, RANDY )¢ the exrressionts) soes into lLosicsl record #7 
bye “ae the ard bute”. Uran entering this commends ehysicel 
record #7) wi 


ssiaon "MAY 1981" will be 


G 

F 

l tbe loeded into BUFFER "A" 
ner MGM Sz we exer VE 
i ase in RAM end the followings 


ii 


Bu S and 10 of the file header will be changed fram 9000H 
OOO7H reflecting the fect thet record 7 was the most 
rently changed. 

By ti end 12 of the file header will be chansed fram 9900H 
$O0tHs reflecting the fect that we heve exercised one 

{or GET} to (from) this file, 
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(o 


S 


ty 
(<3 x 
ord on 
uw ty 
Le ode 
= i rt 
a & un? 
aa) 9 Fy] 
x @ 
ts iw sae PT oot nt 
4 ~ ry te. at 
te] t. ley C4 Ge Wy mow 
qe st ~~} if =) = alot 
o C4 Lt Ja ot 
at C4 c a) 
ut Da oO baad > & wu 3 ¢ 
a bet * sae uw Pa tu pi ow 
ord wu * U <E ih = mos 
4. Ux wy is aw te 
ca ro Ww nh, ul al od a 
ty wy ho yy w t wy 3 gm it . 
ps i vt UT ff od at Ge at ont a 
a i] Cal fw G oOo om wv an a 
24 woo u Wed 01 uy ‘oO a 
uw Wet Go 4- t. .a | Fe od w 
i tu) GY set wy 4 tb Ge @ bil (ea 
Be] ae WE > =] e~ O ut eg) tA 
tL. oO n rwo a %~ ul oot ~ a 
ty uy Oke on Jet & Ure 
e Ox wv w “ao yw 2 3 = a4 
c wu an Oa MH a Bs) i a. a 
fe ond cnax > - % =F c od 
i= ord fe Med oy gas at mot 8 
te —— ie pea co c co 
ay  w c j & tc Se wy 
& wu SOMO cA ow wy 5 aS 
y ae Oo ~ me ny O40 cc aed ~ 
iY as a Jia & ER fe 2 ed 38 
uw x 3 ur f 33 nm G- = 
tw oon ww et ty oe co ce id wy o 
fo > aca a = moO “a 
a of. oo rag ry um E Wo ort m 3 i & 
ww re ie oe ee rt “cma & Lt 
a a2 aid ++ ut “o 
PoP P40 TY LT wt ol ies] g ce) ae 
Saal — mn es] ur ow “ ord bei) 
> oO mn io wow [oat g. ts 
oy ~~ 3 ei > > ¢c ort fa] fad 
af rticed tt ft t a 
| Wh ot tt 
bh f tu my 
ti Le Qo t. rt £8. 
tu re sea 
a ee 
Lee ad gt 
Cy civ If it . i 
! 64 6 6 he 
rm = 
cd 
5 Ls 
a ord 
i pe 
int pee 
os a 


ot 


ie 
~3 a 
=] 
tu 
faa 
ey 
he 
pe 
fhe ed 
a 
od i 
ut 
ut 
sed my os 
* od Se Qo 
“ set 
ti be] = 
Be m if] bse 
cad (ss 8 a” 
‘9 t. = 
ub x go ut 
es ot a G = 
_ iad x 
ut ort ee. 
cd 
5 is yo 
ont & 
“O my 
fa w bd 
uy a 
(3 t 
5 ord au 
t ut 
a f fe~ 
. me x = 
ort rt 
Fa oy is) 
w eee) 
i vo ait oe 
a (cee ul 
tou Li 
ry “wa my Lin 
pa 7 3 
it gy tit fee] 
tH eet m gd 
ae ad 3 gy 
ys n u i: 
PE ge eh se 9 
x £5 
iy oo 
a 
uw a 
= _ 
Ee et Li. 


th 
tA g 
bad be 
a 
ot 
rd 
te 
ut 
“rt 
& > 
a] (eu) 
bet bt 
a 
at 
oe 
> 2 th 
ul ace 
i. doer ut 
my + 3 ro yw Fa] ord 
% WI sed is ae ke. Bs 
4 wow a os) Ba] = 
oe] a . 5 ay 
m4 oe oa ry a i i, 
Oo wu cet a) 3 ! oO 
rs a oo goo tar T. ica] e i 
ot C4 Goro faa] rt i Bas 
od bod he. 1) SS = boa { ! 
dn = & x C3 = a if 
fas) a te = ae] { 
i = wo = i | 
3 med uit | 
at ut 1 eed G- ol Lal po | { 
ca sal | ba «sl = 1 
see bt a La. Lil wu i 
us. Ln. 2 | 
= o be) w ‘a ! 
ma 3 us q 9 ! el 
= od wu i £& {1-3 > ut i 4 
od HG ff Rt + i t ot 
cA i fu a “3208 ter od i i nt 
= ond ow u my 5 wt ro XS ! od 
rt eM = ew + 1 tn nal ! etoe 
tan) Le. mee ne za ! n 
o. ede gs Q 1 { moog 
wt ry ro ae a i] a 
wv & ce uy at | at 
> 1) z srt a Br ! ou 
ax al es A tw 1 Wout 
A 3 4 On ¢ 2 os I ord 
2 a ted Coos ot » A woo 
mu mou ty ah | i> 
bho > x i wooo tut 5 a ! ~ . 
= 4 to i a oa ee | o i <r bot recom oO 
Ma oe ats ad et i tf } Faas) iit we 
w aed a wt i St. (= ! x ira Oo 
mw ta] = fe gg ut ort ! iil tr fy i vir a) 
@e Gos. gS pe ae ie a ! ca Gf: o o 4 
= Oo aoe ~ te Sor £ o 1 ert t. tno 
- tt et i, oO f+ he oy 1 <r en ty it mw oOo cn 


3 


Cal 7! / 4°61 


51 bL+ta 


